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AB - PURPOSE - To reduce the rated voltage of each switching means of a 
DC/DC converter, by minimizing the voltage stress applied to each 
switching means. 

- CONSTITUTION: Switches Ql, Q2 having capacitors CI, C2 respectively 
are connected with each other in the form of a totempole. The switch 
Ql and a transformer Tl are so connected by a blocking capacitor C3 as 
to insert the capacitor in between the switch and transformer. 
Thereby, the source-drain voltage of a FET SI when operating is 
restricted to at most an input voltage VS added to the voltage drop of 
a diode DL Similarly, the source drain voltage of a FET S2 when 
operating is restricted to at most the input voltage VS added to the 
voltage drop of a diode D2 too. 
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[0 0 0 4] -Jj. h7>Xl«il:*^T, — * 

T> H*bft^«l»EI»fcJ:0m8EFET2 f 5 £X-Y 

is y^-t—Yw, n&^tfy >r ;i/^-iHigsio^^LT, ffl 
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U d^7f>^f 2, 5*^->*7S 

30 ^>X<h, X-f >y^>^*^2, SO^fe^/IS^ 
>X6, 7^\ ifPSEE/SMX-f y?*>if<D**~X 

x-r y^*7«p^*frt«^< y^y^m^. znzo 

35 [0 0 0 6] 

FET 2, 5 \ZM-t^^zL-9-^ ^DiWl Vc = 
VINXD/ (1-D) (h^^o {StC, ^o.— 7^-<D^ 
40 0. 5t»0, ^^/N°v^40ttJEVc^A^SJEVIN 

•v/t->37 4^3te«$nse:tfcj:oT, fetsohu 

>tfifiFET2 <0V— X£g*P«ffi<h-rS£ + VIN 
kte&fztb, FET5©V-X« HK>0C«A*1 
45 ffiVINO2f&<OHffi*«BPi0$nS. — ^r, FET2^ 

T, FET50KK >tffittFET2©V-XSl* 
m&^-r^^-VINi^^^:^, FET20V-X-H 
V-i >M^feA*«£EVIN<©2fi(Z)«£E^HlJJDSnS. 
50 ^^0, FET2, 5©X-f y^>i/^ck0, COFE 
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T2, 5©y-7- KU"f>mctt. ^tt<i*>A*« 
JEVIN©2{g©mEEX hU-X^QfrSfcft, 5£&«JE© 

5?\ l^fc, iltUCffoTFET 2, 5©^->ffita*i 

[0007] tn-e. *«iBtt±aBra)ajias»*i/T, 

KMMzi >A*-^©?iJ.&£*fl&3 :ta< . 

^fjffl-r-s z: fcopiffi&D c/d c u >a*-^ &n #t-r 

[0 0 0 8] 

<h, -^fitr^i5ix.th7>Xi:. @W© 

#?wkwib h y >x<D—&mmzfiii3a-?z>m i ©x-r y 

©* wt >X &£*M8B h 5 >x ©-ifc#*ii tii 
^fitt^±^®it?iJllI8S©Mfflfc»M$tlfc^ 2 ©X-f 

»BaX7j©X< yf>-y^t7^:&5 -feOf7 KA* 
>h***#?5EU ^OryHA>Kt:. iflg5h^>X©» 

<h©^lBtc«fcO, MfB^^/t^^>x©— 
^■hfetc, Hffl5^-^/N°->^>x©te^^^mf ^cb^>tc 
%fiEU SSKlSfFgBsggttSH^*. flf(fBh^>X©— & 
#j»fcjtfLTjE^l^lfe«fctfft^|RltC<«ES«f t>©-C» 

[0 0 0 9] 

mz&3inz>&*'r;- < iy5'>Xt(DjtkM\Z&r). ^MM 
3 >/N'-^©fi|^-C35-g>-tfPl|pit^JEX< y 
iacf5u.!:^Tg5. gtfc, % 1 ©X-f y^>y^gg 

-r-5^(c43UT, ^n^^X-f tf^WM\ZMz.t> 
n*«JEtt. e ©AftttJEtcBS^ I < ft 

TlE^lfi&&Zfi1kJjfalzmffi&m-?h<DT'&2>fctb. d 
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20 LTffltt/ty^Cl, C2t, ^^-KDl, D2 
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^•>^ci, C2ii aa*fi"j©^-v/t->3'— ^ c 

25 o -Cflt^TSCt^oItBT^-S. y-ft-KDl^Ot 
FETSIM^WCC, ilOX-f y^>^» 
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Q2tLTifct. 
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[0 0 3 5] FETSl^X FETS2*** 

!7G>$fc|gTWu FETS2CV- X- F >M«£E 
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37 > FETS2^>«^^Tfe, FETSIO 
y-X • KK>WtEH W«^A*«£EVS fcx-f 
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£o fJ&fo'S. FETS1, S2 0V- X- FK>Pfl 

tram89ttDsn5ut*%<, #fetsi, S2 
K:/Jn<*<&&o 
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[0 0 3 8] B5H Hlfc43W*iatt©««MtKK« 

ttx^7fQi©y-h • y— xrammvGsi 

U-f > • V— XM«EEVDS1 , TIHiMyfQ2©y 
- h • y— X«I«EE VGS2 *3J:^ HK> - y-xwm 
EEVDS2 **»I4A*4 2V, [BA5V, & «fc 



[0 0 3 9] H5»c*wa±fkoift»tt-f >^^*«E 

45 iL *O»tta»»30:»«ffc45ViT : f« 

. y-XRa«EEVDSl SSUT^S. X<>y^- 
50 Q 1 f3*HxT^a*X< yf>WfrfentU-5^tS 
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[0 0 4 0] H6ttftA*«BEVS C*W*3»*»ai* 

££*b, ^JStta&*A*«BEVS t£*fbT\ 

tt, A#«EEVS **4 2 V, H&ftl 4 2kHz, £H 

mj&T*%Z> 0 U&*U A^HJEEVS rt*5 0 V*3cktf6 3 
VKlfiW*««)2*©*»4, A^ttEEVS CO^jtJD tCct 
5i$©IT^UT^S. Cintt,- ckt)iS^iA*«JBE 
VS Ci^T, ^ft^^TlHlK^cfcO/h^^^3.-^ 

a-f-<-^ft5 0XTA*iEVS 39«4 2 VOWift 

[0041] j&Ktt, x-r y5 t >y««[Rt*n*n2 

45kHzt3 3 5 kHzl:±#Lfci^, A* SEE 
VS ^5 0 Vt4 3 vi:^t-58S:#*nfc8!i$*Stt) 

[0 0 4 2] Jfcfc, B 7 1 1 fc*t*^T, *%BJ 

i^8»tt©7^;^-l:$5Sn§. F^>xtio 
co iiCcfco**$n-s»i»tt7>f;^-^ttj|&sn 



*»»^<^©/^x««ni»*s (d, i-d)t 

05 ft»5fc^oft:Bllljfll*»ft"r*t)fl!)T**. *A-fy 
fQl, Q2©»ff«rfC*^T, ifPmjEA-f yf> 

[0 0 4 3] 
15 [ft 9] 

nVo 

D(l-D) = — 

2 Vs 



20 [0 0 4 4] fit, D = Q 1 CD^zi — TV ~ it-f ^ )W 

ba>b&**S, end 8 0<D*#«&ftflsqE— F 
25 i:<koTH*l:RWSft»sttt>l:, §h*ny-» 

30 [0 04 5] ^9a KItSTJ; 5 f£> EJStt^E- F 1 <D« 
IIJC»*t>(DtiK5£"rs 0 dtf)^— FfciS^T, FET 
SllW->t>t§i:«!:t>l:, FETS2«t7t 

i LHL o0«fti:S^iT±#«»t5. CIO 

35 m»\t. ^ofs^^ck^tcja^^n^. 

[0 0 4 6] 
[ftl o] 



dii. 
dt" 



- - ( 

Lo I 



Vs(l-D) 



Vo 



[0 0 4 7] fib, Lo=ffiMl7^M-^>^ 
*>XT*£>. FETSl^->*7f5t, EB&tt 
0 9 bf:^- F 2 \zWi=rV. <>^^L«1 
^A°>-^C2, Cl*U-7-tft«/*tt 
£<> *Wtv*C2<Z)«JE, "Tfcto^ArtSEEVS «\ 

t/V>^ClH (VS -VC ) &S«JEK5te«;ift<5. 
*0>»* =3 >rt—9\tm 9 c tr^cT^r- F 3 Kg^fifb, 



50 -^<*-FD2te«»&ffltbttJ"r. ^<t-KD2# 
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*ra, FETS2«^->*>$n, cm 

.[0 0 4 8] ^ *- FD 2 t F E T S 2 t ©9114, 
m 9 d KItk-T *n >A-^<£>^- F 4 K&tt^Kjff^fS 

di L Vc 



05 [0 0 4 9] 

[til] 



[0 0 5 0] Z.(D-f >?9&nWL iL #^ffcLT^£ 
^-f *-KD4*«tns«8KiD4= iO <h&*3: 
^-f*-KD3^*W-&««EID3ttTI*«»L, - 
^-f3f-KD4^*W-&tt*iD«4±#«»-r-5. 

fc;t:7U h7>XT lC^^ffVX ifP^;i/h^e> 

di L n / V C 

dt Lo 1 n 



[0 0 5 1] 
15 [»12] 



- V 0 ^ — K 5 



[0 0 5 2] ^9 f K^T^t— F6fc*3^TS 2 «X-f 
Mil ifi**/*is&C 1/C2S (VS - VC ) /Vc 

& z> mj£ \z^n^n^m/i&m^ & 0 H7gtc 

[0 0 5 3] ^-y-ft-HDl^ItSi, X 

di L V S ( 1 - D ) 

dt L 

[0 0 5 5] CZ\Z, n«^±»(D^r>f ^W^7t§, 

FETSl^X FETS2^7«T11 FE 35 
TS2W-X- FU-f>M«BEtt, A^mffiVS 

n, FETSl#t7, FETS2^>©)Kim 
FETSKDV-X- FK>feltffH A#«EEVS 
KX< 2 <D^<;*- FD 2 ^i*«EE*T»**lni 40 

Ae»Jd5. ifc^t, ^*>&£«-&-e*>, fets 

1, S 2<DV-X • HH >m\Z**rt>>?C3<D3zWL 



K43l>Ttt, ^-F 4<D<fc-5^ffi^ffliJ> r ;^-<£K > 

^jevx aijgj&sn*. ^©<h#o^> 

So 
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*«BE^acsi93ip$n-r, sfetsi, s2^<Dm& 
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[0058] aioit 07 \ZTK-?m&v>nM&&xsm i 
>£^*«8it i l , 4>attx-r y^Q i ©y- h ■ y- 

XR8JSEEVGS1 *<fctf FU<> ■ y—XfflSBEVDSl , 
TStt^^f !y^Q2coy— h • y— XM«ffiVGS2 
H U-f > • y-XRa«EEVDS2 0 1 0 \Z%>^ 

Ql, Q2WflT, ifD*JEX-f y^>{fHfimOitStl 

[0 0 5 9] HUH §A^*JEVS 

ftffif«ffi«P"C, A^mJEVS ««4 2V©|^ gft 

$87. 6%^itfi)c-r^ 0 L,*>LttJft*S, si^jswo 
®BStB«K, Art«JEVS#i«<fc*fc:L&**^T* 

«8 7. 1 XfCftO, A*«EEVS #6 3 VTtt*» 

#)$<£fg~FH A^AffiVS £*iS< J; 

[0 0 6 0] JK±<DJ;5^, ±B«*K«Ttt, ftSlel 
B©-»»tLT» Mh7>XTl©iW>^ 
^>X£, MO SIFETS 1 , S2 0S4ttAy^ 

fc&V7 hMyf 3>/W^^nfe, 01 43 J: 
^H7^*3frtS#Hififi»J<D|5I8S«, IrifftfeFETS 
1, S 2tA *r*/\is*C 3 0Mbfj:^ l — 
J£tC^£nT^<5>Jt#>, :©fetsi, s2oy — 

-r&te*, FETS1, S 2 l£;fcrr£*EEX h VTs 



ETS1, S2*«ffltSCi#Rl«Eiat), 

HW:fetsi, s 2<D*>1&inb'\^<te2>tctb. 

20 [0 0 6 1] ±EftEl»K;&***jNjSu ^CCOffi 

•0il:StlilBl:*^T, mti&iy^ KD 3, D 
4K#"r**EE* hUXSfiTTf, ^*-FD3, 

25 -07 ^-naB^*v^T, m^^mm^f&rx^ 

ZtcSbs ^t-KDl, D2*MOSlFETSl, 

•ftFETSl, S 2a* =fr-fr/V>^C 3<Pfrffilfcl> h 
— ^ATR-^JgfcSlBKSnSfc*, C^FETSl, s 
30 2 ^*fT^mJEX hUXSr(KTT^^o "T^fc-fe, MO 
SIFETS1, S2^»*EE*<t0f#a*B*«<» 

35 XH/X$fiK^5 e 

40 sctatpjtttfc*. 
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<Pyy KA>Htc, i»3Sh5>:*<PM*vf >?t?9>7, 
fB^gftjjt^te, flHEh?>;*g)— &3*»;»lTiE2r 

©tssiift o z. t & < , &x -f y ^ > if^mm \z 
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[0 1] *«W©*l*tt09S*-r0»HT?**. 
[0 3] |W|±=&gl5©&^0Ta5-5„ 



[04] |si±igB©ftf^tt«*^-rittWBli?*a. 

[0 5] RI±iaHKO««E*SJ:r/«BES*-rjft»Bn?* 

-So 

[0 6] ra±ftA*«BEC*W*3ft*»ffl***©4#tt 

05 Sr^-r^^-eifc*. 

[0 7] *»W©*2*«5W£wTI3g&HT&4. 
[08] m±&&0®.MWV&Z. 

[09] ra±0B8©»f^tt«**-rBiwBiT?*a. 
[010] ^±nKo««E*Jc^«ffi*^-rffi®0Tab 

10 £o 

[011] ra±#A**£EK*w*3Bi**rm*«*o» 
[012] '&.%tm*7K?m<®m-z2bz>. 
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Tl f-7>X 

qi «io^-fyf¥a) 

Q2 Ts^v^- (S2 0X^^ffg) 
CI, C2 ^^yt->j7 (*-Wt->^>X) 
20 C 3 *t/ty? 

D3, D4 

co +-v/i->^ {74)^*— mm) 

L0 4>#99 {7-4 )l5>-m?&) 
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